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mcDiEmmmwt Lxmmf^mx&^o l*^^ l i f e p o^a. miim&^izm 
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^zx. L i F e po^^ij^m^ummzmti^iEmmmnt.Lx. :rutf 

>=^5g$:^L. -^^L i ^F e PO4 (f^tdL. 0<x^ 1 Tfe-So ) Xm^tl 

^^t^mummuniKDm^i^ (js^t, l i f e po^j^^^-^^ishia^-r'Sc ) 



miE# 2001-3072167 



#2000—301401 

[0 0 10] 

Feg (PO4) 2^it^(Dyf<.mm (Peg (PO4) n HgO (r^t=.h. nl^:^ 

coumxm^^^ij'^timm^tix^^^. 

[0011] 
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■V&^Fe^ (PO4) 2' nHgO (fefe'L, n li;^cfni!(T'feeo ) t^m^\ ± 
fHM^®^*JC^3V^T, i^^#H^tfi®^m^i^$: 1 0 1 2 p pm >:^T 

[0 0 15] 

eCDiE'fb^'^R&Jh^tl, 6 0 or {CfcHxT!l^^L;ti: bTt;, Li^FeP 

[0 0 16] 

l?^oT, _hfHiE^M^M5:Sg^ti-'2>l^{C, -|$^L i ^F e P (fcfc b, 0 

K'D±m(D^n-fy^(DmAxm.mun^^^ML. ^ibl i^f e po^®-^^ 

mmt LX. Li3P04i:, F 63 (PO4) 2Xti-e(Z)7Kfni^"efe-2>F 63 (PO 
4) 2' nHgO if^tdL. nJ,tyi^mmX&^. ) i:$:MV^, _hfBM^®^,^JC^3 
V^T, 1 0 1 2 p p m (#1^) I^AT t S 3 h 
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L i F e PO^M^^-^^:^, L i F e P O^)!^^®^® fC. ^^LiFePO 
P04^:*^p5«m$4^<^>L i F e FO^mmm^mt. m^ith i F e PO^iiit 

i Fe Fo^^^(DmmKftmLxfji^mm'^'f'iz^'')m^^m^ti^\^±-t^(D 
x\ I. i F ePo^^^cD^m^-t^iz^i^m-^n^o Ltcti^-ox. lEmmm^ 
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C0^*-^^a*>3M4%*?i-r'fe-5:»-^, L i F e PO^ifez^cD^BtC^W^LT 

[0 0 2 9] 

L i F e po ^mmm^i^^m^-t^m-munn ltij, ^v^^^^^s^jcjsvn 

~ 1 3 6 0 c m'^lzmm^^mi^miZM-t^mm 1570~1590c m'^tcm 

m-t^mmmo^^mmmitA (d/g) j^^o. 3J^)^±■r^-5*>cD$:^ii^cMv^^ 

[0 0 3 0] 
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[0 0 3 3] 

±r=.. ±7i^\^t=.^orji^mMmitA (D/G) fy^o. z&s±.-v&^^mm\% 
T^mm^m'm-t^z.^\z^^). ^^ic^scda (d/g) ^m-t^mmm^m 

[0 0 3 4] 

mmmitA (d/g) itm^^t^. o^y, mwm<Dmmmm^mm-t^ztiz 

^-oXBMOA (D/G) , t-^4Dt.O. 3 Jii_t-efe'5;^^#l4&^^lC#^Z: 
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F e po^mmm^mt-i'^iz&m^nxfjt\^^r=.i^. iEM4 iz:^i-f^mmn^m 
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t-fc. L i F e P04j^^^-^#:(Z)^;i/^'^7r-X^ BE 

T hi^s-t^. ) itmmmit. 10. 3 mVgje^jiT^^r bvN„ li 

F ePO^mmm^i^(DBETi:tmMm^l 0. 3 niVgJ^^A±^-r-5^1, 
a^it'jfCfet-t'SL i F e P04(Djt*M«$:+:^^{C>^^v^%c^tt--5^il}^)'^T 
L i F e P04^^^#Mi:(Z)g^M®«^:^^< t--g>^^7b'5-e^^„ Lfc;6> 

[0 0 3 8] 

$^iC, L i F e P04^^^-^<*:(D-<!?C^^#«, 3. 1 /i mje/^T-e^-S 3 
*W*bVN. L i F e PO^j^^^^-a-^ftCD-r^ifezS?: 3. 1 m^/^T ^ f-g) 
tCiU, #^m*^7tU{C^{t'£>L i F e PO^0i:tmmm^-\'^iZ:K^\,^^<D 

tL-t^^tt>'^x^. L i F e P04i:j^^#i^:fi:®g!M®^$::^^<i--§.r^7b^ 

o 

[0 0 3 9] 

-So 

[0 0 4 0] 
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[0 0 4 2] 

[0 04 3] 
[0 04 4] 

'y^^\yyi:i~if^%-V. r-^>;i/^^h>, 

1, 2 -s;^ 1, 2 -i^x hapi/ai^>, 2-^5^;i/7^h^ 

tFn^'^v, 3-^5^;i/-i, 3 -i;^:^ry-5>, :/n if ;j->®E^^;i/, mm. 

^(DWki^-ifs%-Vm. V:^'^)\^ti-if^%~V. V:!^^)\^ij~it^%~V. 
[0 0 4 5] 
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P O -^^ f -5 {C o V ^ T IJi f -5 o 

[0 0 5 1 ] 

^■r, L i F e P04(Z)-^^Mf:F^^*mi:$:zg-^LTzg^#ji:t--5.M'^x 

[0 0 5 2] 
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-^^MfJ^i: LTMV^€> U >^l|-^A*^i^li, i^^^-bTK^fU^ (FeSO^ 

(2Na2HP04- 1 2 HgO) ^muuL. m^(Dmmmm-t ^ Z tlZ ^ <>) 
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[0 0 5 7] 

^rT, Vym^-'mAyi<-m'\^^<Dmm'MizM-t^F e^'^cD^mm^. 6IM 

!^^R^^C^V^TF e^"^ •2>^il?5;< , -T^t^t) F e ^+{C^H-r M#f 
il^<, L i F e P04j^m^-^#:©M-a-^!^^fltll{C^f 

[0 0 5 8] 

F e^'^(D^mmt)^^<t£^(DX\ mum^^m&(Dmmizum-t^^inzj:ij. 

„ 'J ym^-mA7i<.m<^^(DmnA{zM-taF e^'^(D^mmit. 
rm^miz^ u?ii^-r'2>r iiTb^-r^^o 

[0 0 5 9] 

m^mzF e^'^^F e^'^izm^-t^mftmt\^xm<. l^t^j^ot, ^mmmz 
F e^'^i,m^vx^^r=.t.vx^. yfmm(^^mm:^±-^n. hiFePo^mm 
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[0 0 6 0] 

:r.<Dmmumt. l i f e po ^mmm^i^a^m^mmtik^cDx. l i f e p 

[0 0 6 1 ] 

L i F e P O^j^^^-^^:®^^**^^ U COj^li-^^aii, 3 M»% 
J!^_hht-Sr L i F e P O^^m^^^CD^MSfefc U ©J^H 

-g-^*^ 3M»%Ji;±i:i-Sr iliCj: L i F e P O^Tb';;*:^^^^^- -g>^»;&t>' 
-y- ^ -h5^ fC 5 [ ^ m -r r ;^)^BT|g i: ^ <, 
[0 0 6 2] 

[0 0 6 3] 

nm±(D mm^ti^mi^ ^\^m< m^^jim ^^^m ^m^t>Hzmn-t 

[0 0 6 4] 
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^^K!Z^iz-t^t£mmm'\i^m^ tti'^-v^ ^jt.^ ^^0) ii^^^o vr:^^^ 

[0 0 6 5] 

t.t=.. L i F e P04j^||^-^^®i^#:^M*'5 2. 2 g / c m^I^Jii: J: C) 

fCiU, L i F e P04^]^^#3|B^hCDMMffi«$::^^<t-Srh7b^■e^, lE^ 

rnj± $ i±-g> i RTtg ^1 ^ o 

[0 0 6 6] 

i F e P04$:-ir^t--g><, 
[0 0 6 7] 

L i F e P04(Z)-^^;K^Bl*> TSS^kS {C^f ;K^5^T'^$tlS„ TbB 

fttc^-r^KiJS^tcfeVNTii, LigPO^i:, F eg (PO4) 2Xii^(Z);!Kfni^'r 

feSFeg (PO4) 2* nHgO (fcf^h, nit7K^m'V$>^. ) 

[0 0 6 8] 
[fb 3 ] 

Li3P04+Fe3 (PO4) 2-nH20 

-»3LjFeP04+nH20 

[0 0 6 9] 

^m^^tcm^. wi^mmii^^i::'^^^^ t.r=., Fe^ (po^) nH^o^m^^t:. 
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[0 0 7 0] 

i F e P04$:-^^LTV^fe„ 
[0 0 7 1] 
[^b4] 

Li2C03+2Fe (CHaCOO) 2+2NH4H2PO4 
-»2L i FeP04 + C0 2-l-H20+2NH3 + 4CH3COOH 

[0 0 7 2] 

±m^t4 {C5^-tM/S^7b^^^^*^^i:e){C, '^M(DL i F e PO^C^^^:^^ 
L i F e P 04®^lX^7b'^<gTbTV^7t„ . 

[0 0 7 3] 

*l§H^^CfcH^TJi, -^^MMi: LTL igPO^i:, Feg (PO^) gXli^® 
^(KMT'feSFeg (PO4) 2' nHgO itz.t£L. n li7KfntS[T^-5a ) 

moy^0^ty^'PAX&^(DX^ L i Fe P O ^(DUm^:KmiZ\a]±^-^:s> :i tti^X 
[0 0 7 4] 
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m^mo)m^^no^(Dm^umit. ±moy^m:^miz^ u 4 o o°c~9 o o 

iiiff LTL i F e F O ^(Di&^f}^±^ <r£^) . L i F e F O ^hmmUniKDmm 

o 

[0 0 7 5] 

M^^^C^V^T, -^^SnfeL i F e F O ^mm^-^Uf'^O)^ e \t2m(D'^M 

X^$>^. ZOr^l^. '^^MSt?$>'5 6 0 0°CSS®MM^CfeV^T», LiFeP 

m^a)yfnmti'^^^-^n. l i f e Fo^mmm^i^cDmrn-^^ti^ii^if^nxL 

[0 0 7 6] 

[it 5] 

6LiFeP044-3/202 
->2Li3Fe2(P04)3 + Fe203 

[0 0 7 7] 

mm0m5r.^i:s^^m^^^t.t%iz, mm.mm'^^(Dmmmm^. LiFePo 
^^mm^i^^cDF e timit-^nfji^^mm. -tr^t)-^ 1 0 1 2 p p m mm) 
rtm^-t^. mmmm^^<Dmmmm^. 1 0 1 2 p p m mm) artm^ 

t-^^iltC i 6 0 O'Cm&O^^^UmziS^^^X^F e(Dmit^m±L. Li 

F e p o^mmm^i^(Dmm^m^mmizno ^ttr^-pjmnf^^a 

[0 0 7 8] 
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P 04^^^-a-flS(Z)#^M^^:«)'J^tf e,tlT b * e) o 
[0 0 7 9] 

m^^(DL i F e P O ^mmm^i^<D-S5li) mUZ^^^Xlt. mm^O^L i F.e 
PO^i^^^-^^ilc^^UffiL^yL^, -tr^iD^L i F e P 04^^^^^$:>^^c|J{C 
mm-t^mO)h l F e P04M^^-^^(DM,gtt3 0 5°CJLi<T^-rS3h;<)W^ 
LV^, !^f!fe^®L i F e P04j^^^-^#:®^Umb?aM$:2 0 4°CJL^T 

^t-^r h^^J: U^?^ LV^„ LiFe P O4^^^'^^*:<05f U ffi LMS 305 
°C&.rt.-t^Z.tlZ^ U, i^^^® L i F e PO^mmm^i^^<DF e 

[0 0 8 0] 

mmmzL i f e po^mmm^^^-t^iz'^mLrjt\^v<m-vm^)mi^t^m^ 

. L i F e PO^j^^^-^^cfiCDF e;^)^:^^|^I(D^J|^C j: U®?>ft$tl, ^M^*^ 
*fig$n^J«*'^^^„ LTb^L^Ates, U^SVN?a|g*T'L i F e PO^)^^^ 

[0 0 8 1 ] 

L7t;<)^oT, i^^^(Z)L i F e P O ^mmm^ii^(DnL^J iHhUm^ 3 0 5°CJ^>^ 
Ti:-r^^i:tCj:y, m^^O)h i F e P O^^^^^-^^i^KT) F ej^'J^^cfJ®^ 

w-t^^t.t)^-^mii^jt<'j. mmn^n hxis^^h\^^nm^m-t^ l i f e po^ 

[0 0 8 2] 

0 1 2 p pm mm) i;xr t:-t^^oizmmt.^m'&.:^^t.(Dm'^:^':^. xit^ 
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?Se :^ X (Z) I: i^^i^ #t|& -r ti m V ^ o 
[0 0 8 3] 

[0 0 8 4] 

R&iti- -5 ^ i: ^1 3& -5 c 

[0 0 8 5] 

lc#^L^1-<;&-5o ^ U e)3i:ici: U, LiFePO^^ 

, t-^t)-^L i F e P04^^^^#:$:f#Sri:;^^«rtgT'fe»;, ^i^Bbfc 
[0 0 8 6] 

[0 0 8 7] 
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[0 0 8 9] 
[0 0 9 0] 

mm3j^x^sEm^5p3iz07i<mmm^^Ah. mMi^7.^v vi ^i^^x^m^ 

[0 0 9 1 ] 

i^j.±.(D^o\zLxm^^nr=.^ i F e po^mmm^^^iEmmmnt.^^i^ 

[0 0 9 2] 

. mm. ±mmo:>m^(D±^-^\z-t^z.tis<x^^. 

[0 0 9 3] 
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[0 0 9 4] 

<mmm i > 

[0 0 9 5] 

^•r, L igPO^^ F eg (PO4) 2 • 8 HgOi:?:, U 5^ A il^i: (D^^irb 

^mMiSMim^^^y h^;b TLA-PO^j (^B$^#mS^) $:^MU, TlHlc 

[0 0 9 6] 

: 2 0 0 mm 
^A^mWM : 2 5 0 r p m 

^m^mmm : 2 5 O r p m 

M^^ra : 1 0 h 

%mzX 6 0 0°C<Z)?aMT' 5^r^M^-r-5 3i:{Cj: U L i F e po^j^^^-a-^ 
[0 0 9 7] 
[0 0 9 8] 
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M^L, 6 0 o°c®?aM-e5^raM^-r<g,3i:tcj: ^)^^m-^%f=.. 

[0 10 0] 

<*|gM2> 

i^^ig^r^f e)|^lC, 1 1 p p m il^-SJ: 

[0101] 

[0 10 2] 

mwu-kn^mz. mM.mo^mw^.m^o^mMMm.ni: \ 84 p pm mm t.rj^^ 

[0103] 

<mmm 5 > 

[0104] 

m^^n^mz. m.%m(Dmm.'^p^(Dmmmm^Q 1 2 p pm mm.) ii^-s 
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<mmm 7 > 

[0 10 6] 

<mmm s > 

[0 10 7] 

<imm 1 > 

m^^noWi\z.. n%mo)mwLm\H(Dmm^m^ 1 1 2 9 p p m mm.) i:^ 

[0 10 8] 

<^mm 2 > 
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